


2 
1 





ae ae 


er dead iah::» acasbdar 


ma 


a 


7 





Lins atta 


ti POR s aes 





© Journ al ot 


REDITY 








SHORT METACARPALS IN ONE FINGER—A DOMINANT CHARACTER 


Pattern Genes in the Platyfish 
Nematode-Resistance in Beans 


Races Differ in Disease-Resistance 


VOLUME 22 JUNE, 1931 INUMBER 6 








The American Genetic Association 


An incorporated organization devoted to promoting a knowledge of the 


laws of heredity and their application to the improvement o 
plants, animals, and human racial stocks 


DAVID FAIRCHILD, President 


Vice-President, W. 


E. CASTLE 


Treasurer, MRS G. W. SINCELL 


JOHN B. LARNER, Financial Advisor 


Legal Advisors, PEELLE, OGILBY and LESH 


EDITORIAL BOARD 
Managing Editor: ROBERT C. COOK 


M. DEMEREC 
H. J. MULLER 


R. R. 


GEORGE 


GRAVES 
M. DARROW 


L. C. DUNN 


PAUL POPENOE 


Members of the Council are ex-officio members of the Editorial Board 


COUNCIL 


W. E. CASTLE, Professor of Zoology, 


gie Institution of Washington. 


LEON J. COLE, Professor of Genetics, University 


of Wisconsin. 
G. N. COLLINS, Botanist, U. S. 
Agriculture, Washington, D. C. 
O. F. COOK, Bionomist in Charge of Breeding In- 


vestigations, U. S. Department of Agriculture. 
DAVID FAIRCHILD, Agricultural Explorer, U. S. 
Department of Agriculture. 


HARRY V. HARLAN, Senior Agronomist in 


Charge of Barley Investigations, U. S. Depart- 
ment of Agriculture. 


“ol ADVISORY 


W. S. ANDERSON, Genetics Department, Univer- 
sity of Kentucky, Lexington, Kentucky. 

E. B. BABCOCK, Genetics Department, University 
of California, Berkeley, California. 

E. A. BESSEY, Professor of Botany, 
State College, East Lansing, Michigan. 

A. F. BLAKESLEE, Plant Genetist, Carnegie In- 
stitution, Cold Spring Harbor, New York. 

J. K. BREITENBECHER, McGill 
Montreal, Canada. 


W. E. BRYAN, Professor of Plant Breeding, Uni- 
versity of Arizona, Tucson, Arizona. 

C. B. DAVENPORT, Director, Department of 
Genetics, Carnegie Institution of Washington, 
Cold Spring Harbor, L. I., New York. 


J. A. DETLEFSEN, Professor of Genetics, Wistar 
Institute, Philadelphia, Pennsylvania. 
RUSSELL W. DUCK, Professor of Animal Hus- 
bandry, Syracuse University, Syracuse, New York. 
ee. M. EAST, Professor of Plant Genetics, Bussey 
lnst. of Applied Biology, Boston, Mass. 

R. A. EMERSON, Professor of Plant 
Cornell University, Ithaca, New York. 

C. P. GILLETTE, President, The Genetic Founda- 
tion, Fort Collins, Colorado. 

C. M. GOETHE, Sacramento, California. 

HARRISON R. HUNT, Professor of 
Michigan State College, East Lansing. 

H. S. JENNINGS, Professor of Zoology, Johns 
Hopkins University, Baltimore, Maryland. 

D. F. JONES, Plant Breeder, Connecticut Agricul- 
tural Experiment Station, New Haven, Conn. 

M. A. JULL, Senior Poultry Husbandman, U. S. 
Department of Agriculture, Washington, D. C. 
F. B. LINFIELD, Director, 
Station, Bozeman, Montana. 


Michigan 


University, 


Breeding, 


Zoology, 


Montana Experiment 


: Harvard 
University, and Research Associate of the Carne- 


Department of 


SAMUEL J]. 


HOLMES, 
University of 


Professor of 
California, 


Berkeley, California. 


C. E. LEIGHTY, Agronomist in Charge of Eastern 


Wheat Investigations, U. S. Department of Agri- 
culture. 


VERNON KELLOGG, Permanent Secretary, Na- 
tional Research Council, Washington, D. C. 

J. H. KEMPTON, Bureau of Plant Industry, U. S. 

Department of Agriculture. 

E. W. SHEETS, Chief of Animal Husbandry Divi- 
sion, U. §. Department of Agriculture. 


SEWALL WRIGHT, 


Professor of Zoology, Uni- 
versity of Chicago. 
COMMITTEE |e 
C. C. LITTLE, Director, Roscoe B. Jackson 
Memorial Laboratory, Bar Harbor, Maine. 
JAY L. LUSH, Professor in Animal Husbandry, 
lowa State College, Ames, 


Iowa. 
H. H. NEWMAN, Professor of Zoology, University 
of Chicago, Chicago, III. 

T. S. PALMER, Expert in Game Conservation, 
U. S. Dept. of Agriculture, Washington, D. C. 
JOHN H. PARKER, Professor of Agronomy, Kan- 
sas State College, Manhatten, Kansas. 
MRS. CHARLES C. RUMSEY, Wheatly Hills, 

Westbury, Long Island. 

JOHN M. SCOTT, Vice Director, Florida Agricul- 
tural Experiment Station, Gainesville, Florida. 
JOHN W. SCOTT, Professor of Zoology, Univer- 

sity of Wyoming, Laramie, Wyoming. 

A. D. SHAMEL, Pomologist, U. S. Department of 
Agriculture, Riverside, California. 

GEORGE H. SHULL, Professor of Biology, Prince- 
ton University, Princeton, New Jersey. 
W. W. SMITH, Professor of Animal 

Purdue University, Lafayette, Indiana. 

CHARLES R. STOCKARD, Professor of Anatomy, 
Cornell University, New York City. 

A. B. STOUT, Director of Laboratories, New York 
Botanical Gardens, New York City. 

W. T. SWINGLE, Plant Physiologist in Charge of 
Breeding Investigations, U. S. Department of 
Agriculture, Washington, D. C. 

LOU D. SWEET, Seedsman, Denver, Colorado. 

W. H. TOMHAVE, American Aberdeen-Angus 
Breeders’ Association, Chicago, II. 

H. E. WALTER, Professor of Biology, Brown Uni- 
versity. Providence, Rhode Island. 

H. J. WEBBER, Director, Citrus Experiment Sta- 
tion, Riverside. California. 

E. N. WENTWORTH, Armour’s Bureau of Agr’ 
Researcn and Economics, Chicago, Illinois. 

P. W. WHITING, Department of Biology, Univer- 
sity of Pittsburgh, Pittsburgh, Pa. 


Husbandry, 


Secretary, C. E. LEIGHTY 


Zoology, 





g 
z 
: 
a 
€ 


Me eae adh Deal TREE 


hes Saas] as ok: 


aa Oe 


llr Sh ancl 


= » pj pad nv ” » ba, 
5 Ne nies SAE a ER Da FOES 




















4 bn a K > Pict et to 
Ae Re itis «Dat olla adele 


‘ techie My 


The 
Journal of Heredity 


Vol. XXII JUNE, 1931 No. 6 





+o He- 





COMING 


Inheritance of Body Weight 
IN THIS ISSUE | in the Domestic Fonl 


Photographic inheritance charts 
and statistics of a “blending” 


PATTERN GENES IN THE PLATYFISH character probably conditioned by 


By Myron Gordon and Allan C. Fraser......... 169 multiple factors. 

Os 

AN INHERITABLE DEFECT OF THE HUMAN HAND e 
By C. P. Gillette... Socal Uinaeaeereacatan 189 Origin of Hooded Barley 
NEMATODE-RESISTANCE StupiES WitH Pore In the shadow of ‘*. ne 
aaipgg: epee a queer mutation of barley awns 
—— sash ; ; took place a century or so ago 
eee he SI aiecsecictreesmesenntin seeeeeeeee eeeeees 19] that has_ recurringly interested 


farmers all over the world, and 
invariably caused them disappoint- 
ment. 


+4 REDS IAI e 
Siamese Twins Unlike 


The most closely associated of 
identical twins the most dissimilar, 





TE I sce csasicaacsscsssnesncetnennszcevenoetone erro 185 and a theory of twinning to ac- 
count for this fact. 
PLANT BREEDING ABSTRACTS.....00000-00000 ccccccceeeeeee. 187 . 
e 
°F? Cor or ’ “o — ~ —e 0 rn . ~y 
RACE DIFFERENCES IN DISEASE.......................... 0. 198 Dwarfs, color chimeras, leaf 
shape reversions, and other changes 
brought about in plants from X- 
rayed seed. 








+= - San EEIEEEEEEEEeeEeeeeaee —_——— - ee. ie 


The JOURNAL OF HEREDITY is published monthly by the AMERICAN GENETIC 
ASSOCIATION, at 1918-32 Harford Avenue, Baltimore, Md., and Victor Building, Wash- 
ington, D. C. Address all communications regarding editorial matters and the business 
management of the Association to Room 306, Victor Building, Washington, D. C. Entered 
as second-class matter February 24, 1923, at the postoffice at Baltimore, Maryland. Acceptance 
for mailing at the special rate of postage provided for in Section 1103, Act of October 3, 1917, 
authorized December 20, 1918. Contents copyrighted 1931 by the American Genetic Associa- 
tion. Unauthorized reproduction of material from THE JOURNAL not permitted. The title 
“Journal of Heredity” is registered as a trade-mark in the U. S. Patent Office. 


$3.50 a Year Prices of back numbers on application 35c. the Copy 





APSE OR RRR ET , : " 
reqeeauncs =i “ PLU, oos FOUS-LUIMY SqQocdks-ouO eo Uy 





, <t Pah ecel “3 8 


RANT VMIBROMMINIE RS Yoo a Nth ee ileal el on an hl — aha assist s , , 
bed €F SVEEESULE JED SPILISDA OUT F JO SPR Op ao. CFOUsS-ULANY Sty yous-ouw ) \yeyd bOUdS-9IAYY BSI (¢]) yy PU 

) somnsu 10 11ed LOMO] Slap Uy] “SAPM jo Joquinu v Ul LUD} PUIG LWUOII O} 9/qGIssod SI il “Suto ed [Iey Ano} ou} 40 UOLRIOSI ou} LIV 

» JY - UOLSOI [ie] dU} ul ANIIO eu} P9}P]OSI Uddq JAPY 

{ iO UOlRIIUIS {SAY ou} Sulpoiqul Ag 


‘UOOUL PUR JuUdISam9 ‘JOdS-UIM} ‘yods-ouc 
Ayer dpjos 94} 0} SISSOII-MOVG pa}eadas A 
‘pet ‘sjyods) susaqqed AOJ[OD [e41IAVS SUIARY (J) Ysyajerd V *S4ojoR] 
jo sureu ayy 





ale te a oY ea 


’ 
. 


WI. FMWOOME SyWrANcA YA 
> 








4a rverviag 


SU19}} ed INO ‘a}e 891805 S10}IV] AIP}IPIIIY 94} ‘adAy 
ay diyynu Be *(P) Ajedpjos 94} “YSY 4sd} kB UJIM po PU St (.Ods-9u0 ‘soyddiys 
Utoyed = IOlOD AIPYUpIIoyY JO UOHRIOsSt dy} 10F padorduro Poywour 9y] O}PEIIPUL TIM sled gaaddn 94} Ul UMOYs YsyA}eyd o%rj dU} 


999Ids1}U01-4 


SNYA.LLVd YO109 4O SISHH.LNAS GNY SISA TVNY 





HSIAALV 1d AHL NI 





patterns 


SSS TCR Ale, rour 


CAUCUS I SS 


5. ¥y 
- 


moon. 


and 
them in a number of wavs. 


crescent 


*42:.wN VEY YVUL, 
to recombine 
(one 


patterns, 


is 


CWiHII-Spot, 


it is possible 


iCiliaile 


t lic 


Cc 


f 


( 


lower 


the 


In 


the 


four tail 


sELET the isolation of the 


imsSsures 


pair 


mia le 





TPP he eee 


oot 


Dts 


Sport 


“«-sat. 


resilts rrecat tress 


of 


details 


| LP 


twin Spot). 


platy 


a 


(J)) 


Lhe 


aal, LiiQdC5)) 


Spat, 


-Sport 


three 


3. 


terlbsle- 


— ar 


twin Svat 


<1 OnE 


with 














ta (SER i eB Bs Pad 


PATTERN GENES IN THE PLATYFISH 


Inheritance of Naturally Occurring Color Pattern Variations in the Mexi- 
can Killifish, Platypoecilus maculatus* 


Myron Gorpont and ALLAN C. FRASERE 


Zoological Laboratory and the Department of Plant Breeding, 


Cornell University, Ithaca, N. Y. 





THE TWIN-SPOT PLATY 


The present day representative of the twin-spot platy, reared in the aquar- 
ium. The twin-spot pattern is inherited as a simple Mendelian dominant. The 
picture is of a live female and is approximately life size. 


co, is remarkable for the large num- 
ber of color patterns which it displays. 
It was imported into the United States 


ENETICAL — studies of such 


variations in species as occur 


in nature are important because 
they make it possible to interpret the 
results of field investigations in the 
light of experimental data obtained in 
the laboratory. They reveal whether an 
observed variation is a_ fortuitous 
somatic change of no permanent signifi- 
cance or whether it is genetically fixed 


and Europe in 1907 to serve as an 
ornamental aquarium fish. It has taken 
kindly to the artificial quarters given 
to it and has been successfully bred 
and reared in aquaria when proper 
conditions of water, temperature and 
food were available. 

A close examination of the original 


and transmissible to new generations. 
The small viviparous killifish, Pla- 
typoecilus maculatus, of tropical Mexi- 


descriptions of Platypoecilus maculatus 
as given by Gutnther!'® and later ex- 





*Published as Paper No. 178, Department of Plant Breeding, Cornell University, Ithaca, 


New York. 
+National Research Council Fellow in the Zoological Sciences. 
tAssistant Professor of Plant Breeding. The investigation upon which article is based 





was supported in part by a grant from the Heckscher Foundation for the Advancement of 
Research, established by August Heckscher at Cornell University. 
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VARIABILITY OF COLOR PATTERNS IN NATURE 
Figure 2 


This diagram is based upon the actual specimens of the killifish which were collected 
by Meek from the Rio Papaloapam, State of Vera Cruz, Mexico, in 1904. Some of these 
fishes have complex color patterns. By genetical methods of segregation and recom- 
bination of isolated patterns, interpretations of the actual pattern components of the 
wild fishes may be made. The pattern constitution of each type is indicated beneath 
each figure. 
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tended by Meek! indicates that nearly 
all of the color patterns now seen in 
aquarium reared fishes have almost ex- 
act counterparts among their progeni- 
tors living in the feral state* A further 
study of variation in this species has 
heen made possible through the cour- 
tesy of the Directors of the Field and 
of the National Museums, by the loan 
of the specimens of Platypoecilus which 
were collected by Meek!* from the Rio 
Papaloapam at Obispo in the State of 
Vera Cruz. Detailed evidence 1s now 
available to show that aquarium reared 
and naturally occurring specimens do 
not differ in their fundamental color 
patterns. This implies that the color 
pattern variations in Platvpoecilus have 
not originated during the period of 
its domestication, but have evolved 
under natural conditions in their native 
Mexican habitat. 

The purpose of this paper is_ to 
show that a number of these varia- 
tions may be referred to definite genes 
and also to indicate how these genes 
are related to one another. 


The Color Patterns in Meek’s 
Specimens 


The sixty-eight specimens of Pla- 
typoecilus maculatus (catalogue num- 
ber 4667 of the Field Museum, and 
55809 of the National Museum) may 
be classified into six groups as_ fol- 
lows: 

Group 


s* 


Stippled 
Spotted 
One-spot 


Ww hwo 


‘Twin-spot 
Moon 
Crescent 
{> 
¥y 
The stippled pattern is due to the 
presence of a large number of small 


9 


wb 


. 
— 
. 


a —— — 


black pigment cells or micromelano- 
phores which are found in all parts of 
the fish. They give the fishes the char- 
acteristic olive gray color. The inherit- 
ance of the factor for stippling (St) 
as an autosomal dominant has_ been 
presented in a former paper”. 

The spotted pattern is due to the 
presence of a smaller number of large 
black pigment cells or macromelan- 
ophores which are scatterred irregu- 
larly over the entire body. This pat- 
tern was found’ to be controlled by 
a sex-linked, dominant factor, (Sp). 

The four patterns: one-spot, twin- 
spot, moon and crescent are all due to 
the presence of micromelanophores in 
the area of the caudal peduncle and 
caudal fin. The distribution of these 
pigment cells with respect to variations 
in the type of cell grouping determines 
the specific pattern. 

In the one-spot pattern the pigmented 
area is the mid region of the caudal 
peduncle just anterior to the attach- 
ment of the caudal fin (Figure 3A). 
The pattern is about the size of the 


eve of the fish and is slightly blunt in 


front and more rounded behind. 

The twin-spot pattern consists. of 
two elements (igure 3/5): an upper 
and a lower member which occur on 
the dorsal and ventral border immedi- 
ately above and below the one-spot 
pattern. The pigmented areas are 
partly on the caudal fin and partly on 
the caudal peduncle. These two ele- 
ments always occur together in the 
Platypoecilus observed. 

The moon pattern consists of three 
elements (Figure 4/), a large roundish 
pigmented area on the posterior part 
of the caudal peduncle and two smaller 
pigmented areas near the dorsal and the 
ventral margin of the anterior part of 
the caudal fin. The single large spot 
is referred to as the moon proper and 
the two smaller pieces as the satellites. 


*It seems highly probable that these patterns of the aquarium fish, discussed in this 
paper, are identical genetically with like patterns to be found in wild fishes of this species. 
Two reasons lead to this belief: First, there has hardly been sufficient time, in the com- 
paratively short period of domestication, for many new mutations to occur; and secondly, 
it seems unlikely that so many patterns would be duplicated in different genotypes. 














twin-spot pattern (B), and the combined pattern (C). 
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TWIN-SPOT PATTERNS 


Figure 3 


ONE-SPOT AND 


Enlarged photographs of the tails of platyfish, showing the one-spot pattern (4), the 
The patterns are inherited inde- 


pendently and when they are “superposed” by appropriate matings (C) each pattern retains 
For explanation of symbols see opposite page. 








Gordon and Fraser: Color Patterns in Platyfish 


The crescent pattern consists of two 
elements (Figure 44): an anterior piece 
on the caudal peduncle, shaped like the 
head of an ancient battle ax (C’), and 
a posterior piece located in the caudal 
fin, crescent (C*) in shape. When 
these two elements occur together they 
are referred to as the crescent (C). 

The six patterns described above 
rarely occur singly. Sometimes two, 
three or four patterns may be found 
in a single specimen. Among the 
sixty-eight museum specimens studied, 
which may be regarded as a sample of 
the fish as they occur in the feral state, 


eighteen combinations have been ob- 
served (Figure 2). These are listed 


in the following table with frequencies 
indicated (Table I): 
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Table I. 


The specimens of Platypoecilus maculatus collected 
in Mexico (See Figure 2). 


” 
“ S = 

A 2 3 5 St 

3 3 2 5 St Sp 
‘Cc 2 5 7 St. .O 

1») ] 2 3 a 

E l ] Z a | 

; 2 5 7 ee 

G {) 3 3 ah cs + 
H l 4 5 oe we 2 «er 
| l 3 4 a: PP 

J l () l i. sae ba. « 
kK 1 () ] a : rr &,, 
a 4 4 8 St SnO 

MoO 1 1 StSpO .M 

N 2 () 2 StSpO..C 

O QO 2 2 StSp. T 

P 4 3 7 ee, ««& 

O vO 2 2 ie. »« » 

N 1 2 3 Bee. os oe so 

26 42 68 


Table II. 





| 


| Stippled =| 26 











1. | | 42 | 68 

2. | Spotted 14 «| #16 = «| ~~ 30 

3. One-spot | 11 | 13 | 24 

4. Twin-spot St @ 5 

5. | Moon ~ Et 2 i ¢g 

6. | Crescent | 9 | 11 | 20 
ee ee ee ee 
| Cc | 3 | 6 | 9 


ON 


Classification by groups 
| Males | Females; Total 


— ED 





y Males | Females | Total | 


| Non-stippled | () OO] | O- 
| 7 Non-spotted ae: 2 } 26 | 38 
~ Non-one-spot | ; 15 | | 29 | _ 
~ Non-twin-spot | 25 38 —_ 63 = 
~ Non-moon | aw | 40 | 65 
~Non-crescent | 17 | 31 | 48 — 
—Non-ce |_| 87 | 62 
| Non-cCP | 23 || — 36S] 


EXPLANATION OF FIGURE 3 


A—The One-Spot Pattern 
Photograph of a cleared one-spot (gold platy) 22 min., to show extent of pigmenta- 


tion of this pattern. 


pn.im., Perineural melanophores in sheath about spinal cord. 
O., One-spot pattern (composed of micromelanophores ). 


B—The Twin-Spot Pattern 
Photograph of a cleared twin-spot (stippled platy) 22 mm., to show extent of pigmentation 


of this pattern. 


T., Twin-spot pattern (composed of micromelanophores ). 


CPE 
pu.m., Perineural melanophores. 


Extra micromelanophores between the main masses. 


pu.m., Perivascular melanophores (due to stippling factor). 
St., Micromelanophores of the stippling pattern. 


C—The One-Spot, Twin-Spot Pattern 
Photograph of a cleared twin-spot, one-spot compound derived by crossing a twin-spot 


(gold platy) 


demonstrated in this figure. 
T., Twin-spot pattern. 
O., One-spot pattern. 
St., Stippling pattern. 


with a one-spot (stippled platy). 


The identity of each pattern is clearly 
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CRESCENT AND MOON PATTERNS 


Figure 4 


Photographs of the tails of cleared platyfish showing the elements of the crescent (4) 
and of the moon patterns (/), and the result of combining them (C). See opposite page for 
detailed explanation. 
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The most common combination is 
the association of the stippled or 
spotted patterns, or both, with one of 
the patterns in the caudal peduncle. 
Two diiferent peduncle patterns appear 
together only in six cases; and _ there 
are no cases in which more than two 
peduncle patterns appear simultane- 
ously in one imdividual. The reasons 
for these conditions will become evident 
after the experimental data are pre- 
sented and discussed. 


Experimental Data 


The hereditary factor for One-spot 


The one-spot piaty first appeared as 
a distinct variety in this laboratory dur- 
ing the course of the work on the sex- 
linked factor tor the spotted pattern. 
A spotted-platy female was mated with 
a stippled male. In the former it was 
observed that the spotted appearance 
was more pronounced nearer the cau- 
dal fin than elsewhere upon the body, 
but no significance was attached to this 
at that time. Out of a total number of 
sixty-three fishes produced from the 
mentioned above, there were 
twenty-nine males which were spotted 
like their female parent and there were 


CYrOssS 


EXPLANATION 


A—The 





lid 
thirty three females which were non- 
spotted like their male parent. The 


typical results of criss-cross inherit- 
ance of the WZ type for the spotted 
factor was seen for sixty-two fishes. 
(For an account of the exceptional 
sixty-third, a spotted female, of no 
consequence in the present studies, the 
reader may be referred to Fraser and 
Gordon.*‘ ) 

Of the thirty-three non-spotted fe- 
males, obtained above, seventeen had a 
small but well defined dark area at 
the posterior part of the caudal ped- 
uncle. Careful reexamination of the 
spotted platy female parent (Figure 
OC) revealed the fact that the unus- 
ually dark area on the caudal peduncle 
was not due entirely to the spotted con- 
dition alone but to some other pat- 
tern as well. Since the one spot pat- 
tern appeared in one-half of the fe- 
males (the only group in this cross in 
which the character may be definitely 
distinguished), it was suspected that 
this new pattern was controlled by a 
heritable autosomal factor for which 
the spotted-platy female parent was a 
heterozygous dominant. Further ex- 
periments substantiated this hypothesis. 


Of the seventeen female offspring 


OF FIGURE 4 


Crescent Pattern 


Photograph of a cleared crescent (gold platy) 22 mm., to show the two elements which 


make up this pattern. 


C.c., The Crescent posterior part of the crescent pattern. 
C.b., The battle-ax anterior part of the crescent pattern. 
5v., The fifth vertebra (numbered from urostyle). 


B—The Moon Pattern 


Photograph of a cleared moon (stippled platy) 22 mm., to show the three elements which 


make up this pattern. 
M.s.ut., Upper satellite of the moon pattern. 
M.p., The moon proper of the moon pattern. 


St.. The micromelanophores of the stippling pattern. 


M.s.l., Lower satellite of the moon pattern. 


C—The Crescent, Moon Combination 


Photograph of a cleared crescent, moon compound derived by crossing a crescent (gold 


platy) with a moon (stippled platy). 


There is an obvious overlapping of the two patterns, 


but the presence of each pattern may be detected. 

M.+C.c., The combined micromelanophores of the upper satellite of the moon pattern with 
those of the crescent part of the crescent pattern. 

C.c., The posterior part of the crescent pattern. 

M.+C.b., The anterior part of the crescent and moon pattern. 

St., The micromelanophores of the stippling pattern. 
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TWIN-SPOT COMBINATIONS 
Figure 5 


Photographs of tails of twin-spot, crescent (4) and twin-spot, moon combinations (B), 
showing the interaction of the patterns. A rubra platy in which the twin-spot pattern was 
isolated is shown at C. For detailed explanation see opposite page. 
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which possessed the one-spot pattern, 
fourteen were also stippled (St O); 
and three were non-stippled (st O). 
Of the sixteen females of the same 
brood which did not show the one- 
spot pattern eleven were _ stippled 
(Sto) and five were not (sto). This 
seems to indicate that there is no link- 
age between the autosomal factors for 
one-spot and stippled patterns. Other 
experiments which strengthen this con- 
clusion are listed in Table ITI. 

Further experiments were conducted 
to find out whether the one-spot pattern 
might be broken down further by cross- 
ing the fishes to the recessive, gold- 
platy. The results indicate that the 
pattern had been completely isolated. 
The spotted, stippled, one-spotted platy 
from which the one-spot pattern was 
finally derived has its exact counter- 
part in one (Number L, Figure 2) 
of the pattern combination of Meek’s 
Mexican specimens for which there 
were seven representatives, (See also 
Figure 7 No. 5). 


The Hereditary Factor for the 
Twin-spot 


The twin-spot pattern, like the one- 
spot, first appeared while studies were 
being made of sex-linkage in Pla- 
tvpoecilus. Its origin was traced to a 
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spotted-platy female (Figure 5C) in 
which the spotted pattern practically 
covered the smaller twin-spot pattern. 
This spotted-platy female was crossed 
with a stippled-platy male. The male 
offspring were spotted but the females 
were not. Half of the latter showed 
two distinct pigmented areas in the 
posterior part of the body, one above 
the other. The females having this 
isolated pattern were crossed with the 
gold-platy, but the pattern always ap- 
peared in its duplex condition. The 
conclusion was drawn that the twin 
pattern is controlled by a single change 
in the genic complex of Platypoecilus 
and that it may be referred to an auto- 
somal dominant gene. (The series 
of crosses on this factor are listed in 
Table IV). <A further tentative con- 
clusion may be drawn that the factors 
for twin-spot and stippled are not 
linked. 

The spotted, stippled, twin-spot com- 
bination from which the twin-spot pat- 
tern was isolated may be found re- 
presented in Meek’s Mexican fishes, 


(Figure 2-O ). 


The Hereditary Factor for the 
Moon Pattern 


The moon pattern was associated 
with the stippling pattern in the speci- 





EXPLANATION OF FIGURE 5 


A—The Twin-Spot, Crescent Combination 
Photograph of a cleared twin-spot, crescent (stippled platy) compound derived by cross- 


ing a twin-spot 
T.+C.c., 


(gold platy) with a crescent 
A part of the twin-spot pattern together with part of the crescent. The upper 


(stippled platy). 


twin bridges the space between the two elements of the crescent pattern. 


C.c., The posterior part of the crescent pattern. 
part of the crescent pattern. 
St., The micromelanophores of the stippling pattern. 


C.b.. The anterior, battle-ax, 


B—The Twin-Spot, 
Photograph of a cleared twin-spot, moon (stippled platy) compound, 
(stippled platy). -_ 
The upper part of twin-spot pattern bridges the space between the upper satellite ot 


ing a twin-spot (gold) with a moon 


T.+-M.s., T 


Moon Combination 


derived by cross- 


the moon pattern and its anterior associate. 


AMf., The anterior part of the moon pattern. 


St., The micromelanophores of the stippling pattern. 


C—Rubra Platy With the Twin-Spot Pattern 


Photograph of 
isolated. 
T., Twin-spot, upper part. 


a cleared rubra _ platy 


from which the twin-spot pattern was 


finally 


St, Micromelanophores of the stippling pattern. 
Sp., Macromelanophores of the spotted pattern. 
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ONE-SPOT COMBINATIONS 
Figure 6 


The one-spot pattern combined with Moon (4), with crescent (B), and with rubra (C). 
The spots in the rubra platy (Sfp) are due to another hereditary factor which produces large 
pigmented cells (smacromelanophores), quite distinct from the micromelanophores which 
occur in the one-spot, moon, and crescent patterns. 
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mens obtained from a dealer in aquar- 
ium fishes. These fishes correspond al- 
most exactly to one of Meek’s speci- 
mens taken in Vera Cruz—it is pat- 
tern combination number F& of Figure 
2 (Figure 7, No. 12). A mating of the 
pair of stippled, moon platys yielded 
one hundred and_ forty-eight  indi- 
viduals all of which were stippled 
like their parents but about one quarter 
of them lacked the moon pattern. This 
was suggestive of heterozygosity of the 
moon factor in both parents. (See 
Table V). A cross was made which 
was designed to test the possible link- 
age relations of the factors for moon 
and stipple but rather indefinite re- 
sults were obtained. (See Table V, 
number 12). Later crosses, in which the 
other factors for patterns in the caudal 
peduncle were involved with moon, in- 
dicate that the moon factor is not 
linked to stipple but belongs to the 
same group as one-spot, twin-spot and 
crescent. In one of the crosses, num- 
ber 13, twenty-nine moon-platys (non- 
stippled) were obtained. In each of 
these, the three elements, moon proper 
and the two satellites, were present. 
In neither this nor any other cross did 





EXPLANATION 
A—The One-Spot, 


Photograph of a cleared 16 mm. one-spot, moon 


younger than the others. 


moon and one-spot patterns. 
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individuals of the moon pattern appear 


which did not have these three ele- 
ments. Yet in some of Meek’s speci- 
mens it seems as if the moon part 


sometimes appears alone. The signifi- 
cance of this is not yet clear. 


The Hereditary Factor for the 
Crescent Pattern 


The crescent-platy as obtained from 
a fish-dealer also had the stippling pat- 
tern. In a series of crosses to the 
double recessive, the Gold-platy, 1t was 
quite easy to derive the crescent, non- 
stippled type. A study of these cros- 
ses, listed in Table VI, indicates clearly 
that there is no apparent linkage be- 
tween the crescent and stipple factors. 
There is a more definite relation, 
however, between crescent and the pat- 
terns one-spot, twin-spot and moon, as 
indicated by crosses listed in ‘Table 
VII. 

The crescent pattern appeared 316 
times in the course of these experi- 
ments, and in each case the pattern re- 
mained duplex, containing both the an- 
terior battle ax portion (C’), and the 
posterior crescent piece (C*°). In the 
specimens collected by Meek the two 


OF FIGURE 6 


Moon Pattern 


(stippled platy). This specimen is 


This accounts for the lesser degree of pigmentation both for the 
Difficulty is sometimes experienced in recognizing this com- 


bination in older animals, but these are quite clear at this age. 


M.s., Satellite of moon. 

O., One-spot 

AM.p.. Moon pattern. 

St., Stipple or micromelanophore. 


B—The One-Spot, Crescent Pattern 


Photegraph of a cleared 16 mm. 


(immature ) 


one-spot, crescent 


(gold platy). At this 


stage both patterns may be recognized but in older specimens, the two patterns fuse and it 


becomes difficult to recognize the combination. 


patterns can be separated. 

C.c., Crescent part of crescent pattern. 
O., One-spot pattern. 

C.b., Battle ax part of crescent pattern. 


In cross sections of older specimens the 


C—The Rubra Platy With the One-Spot Pattern 


a cleared rubra 


Phctograph of 
isolated. 
O., One-spot pattern. 
St., Micromelanophores of the stippling pattern. 
Sp., Macromelanophores of the spotted pattern. 


platy 


from 


which the one-spot pattern was finally 
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THE PLATYFISHES COLLECTED BY S. E. MEEK IN 1904 
Figure 7 


The plate published by S. E. Meek in 1904 to illustrate “the most variable fresh 
water fish in Mexico with respect to color markings.” The fishes have the following 
patterns determined by genetical studies of comparable patterns in aquarium reared 
individuals. (Read down.) 


1. St Stippled 3. St Stippled 
Sp Spotted OQ QOne-spot 
C Crescent C Crescent 
2. St Stippled 4. St Stippled 
© One-spot Sp Spotted (black?) 
C Crescent O One-spot 


Explanation concluded on next page 
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were 
times as 


parts of the crescent pattern 
found separately as many 
they were found together. The oc- 
currence of the C” and C° patterns 
separately in the wild fishes may in- 
dicate that there are two primary fac- 
tors rather than one concerned in the 
hereditary control of the crescent com- 
plex. 


The Crosses to Get Double Dominant 
Combinations* 


Up to this point the four autosomal 
factors have been found to be indepen- 
dent of the stippling factor. The next 
series of crosses was made for the pur- 
pose of studying the linkage relations 
between them. This was done by 
crossing fishes showing different pat- 
terns together to get double dominant 


combinations. The latter were then 
back-crossed to the double recessives. 
The first indication of a definite 


genetic relationship between some of 
the factors for patterns in the caudal 
peduncle was manifest in the progeny 
of males which were both one-spotted 


and twin-spotted with gold-platy fe- 
males which were double recessive 
(cross number 23). There were 88 


one-spots and 106 twin-spots, no double 
dominants nor double recessives. This 
would indicate either an absolute link- 
age or an allelomorphic relationship. 
When a one-spot, twin-spot platy was 
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the female parent (OT) and the double 
recessive was the male parent, similar 
results were obtained, but with a few 
exceptions. There were 78 one-spots 
(O), 78 twin-spots (7), no double re- 
cessives, but there were + double domi- 
nants (OT). The four may be cross- 
over types or they may represent 1in- 
dividuals resulting from some form of 
chromosome aberration. If the latter 
be true, allelomorphism may still apply. 
Further discussion will be presented 
later. 

The other double dominants (O47, 
OC, TM, TC, and CM) were back- 
crossed to fishes lacking the particular 
combination found in the individuals to 
be tested (for details see Table VIII). 
The results of these crosses, without 
exception, show that the pattern com- 
binations found in the offspring were 
unlike the combinations seen in their 
respective parents. Complete segrega- 
tion took place in all crosses. In this 
connection the crosses number 26, 30 


and 32 are of particular interest: 
Parents: Female Male Kinds of Progeny 
OT X MC = OM OC TM TC 
OM X TC = OT OC TM MC 
TM X OC =OT OMTC MC 
These results suggest more clearly 


than before that the four color pat- 
tern factors of this series apparently 
belong to the same allelomorphic group. 
Yet it cannot be said with certainly 








*Combination obtained Cross number Table Fig. No. 
& One-spot, Twin Spot (O T) 19 5 3C 
a One-spot, Moon (OM) 24 6 6A 
2 One-spot, Crescent (<> £3 25 6 6B 
4. Twin-spot, Moon (T M) 24 6 5B 
a Twin-spot, Crescent (T C) 20 5 5A 
6. Crescent, Moon (C M) 21 5 4C 
EXPLANATION OF FIGURE 7 
5. St Stippled C Crescent 
Sp Spotted 9. St Stippled 
OQ One-spot T Twin-spot 
6. St Stippled 10. St Stippled 
7. St Stippled OQ One-spot 
Sp Spotted (black?) ll. St Stippled 
Ce Crescent (crescent) Sp Spotted 
8. St Stippled 12. St Stippled 
QO One-spot M Moon 
This plate is reproduced here through the courtesy of Director S. C. Simms of the 


Field Museum of Natural History, Chicago, III. 



















































































Table IIT 
Females Males Progeny 
Crosse j|Pattern Symbols Pedigree |Pattern Symbols Pedigree Culture 0,St O,st o,St o,s 
number number ~ ~— = 
Se One-spot, On-oné=spot 
Stipple. Oo ,Stst 15-2 Stipple, 00,S3tst 20-11 52 14 3 ll 5 
e One-spot, Non-one-svot 
Stivvle. 00,Stst 53-2 Non-stipple. oo,stst 43-12 82 4 4 6 0 
3. One-spot. ‘eJo) 52-3 Non-one-spot, 00 40-12 115 0 11 0 10 
4. One-spot, Non-one-spot, 
Stinvple. 00,StSt bo-1 Stipple. 99, StSt 66-13 104 63 0 0 0 
5. Non-one-spot, 4O-1,2 One-spot, 66-11 101,102 52 0 0 0 
Non-stipple. 0o0o,stst 71-1 Stivple. 00,StSt 66-14 107 39 0 0 0 
Table IV 
T,St T,st t,St t,et 
6. Non-twin-spot Twin-spot, -_—— hn 
Stipple, tt,Stst 15-1 Stipple. Tt ,Stst lo-11 58 10 1 7 1 
2 Twin-epot, Tt 48-2 Non-twin-spot, tt 43=-13 84 O 42 8) 29 
g. Non-twin-svot Twin-spot, 
Non-stipvle, tt,stst 43-22 Stivple, Tt,Stst 64-12 103 7 7 7 SJ 
9. Trin-spot, Tt, 1045-1 Non-twin-svot. tt, 52-31 114 0 9 0 7 
Table yv 
M,St M,et 2,St m,st 
10. Moon, Moon, anita a 
Stipple, Mm,StSt 06- Stivple, Mm, StSt 66- 66 109 e 59 0 
3h Non-moon, Moon, 
Stipple, mn,StSt 60-2 stipple, Mm,StSt 60-13 110 3 0 11 0 
12 Non-moon, ‘oon, 
Non-stipple, mm,stst 40-3 Stipple, Mm,Stst 06-14 111 6 0 “ 6 
13. Non-moon, ‘foon, 
Stivple, mm,Stst 108-2 /|Stipvle,. Mm,Stst 110-11 /148 11 29 11 22 
Table vI C,ST C,st c,St c,st 
14, Crescent, co- Ton-crescent a 
Stivple, Cc,Stst 22-2 Stipple. ce,Stst 20-11 49 19 “ 15 5 
15. Non-crescent, Crescent, 
Stipple, cc ,Stst 48-3 Stipple, Co,Stst 45-31 96 16 3 15 ~ 
16. |Non-crescent, 43-9 Crescent, 90 
Non-stipple, cc,stst 43-10 Non-stivple, Cc,stst 48-11 91 0 41 0 47 
17. Non-crescent, Crescent, 
Non-stipple, cc,stst 45-21 Stippled, Cc,Stst 48-31 95 15 21 17 19 
14, Crescent, 4-3 Crescent, 97 
Stipple. Cc,StSt 45-4 Stipple,. Ce, Stst 48-31 98 73 0 41 0 
19. Crescent, 4S-1 Crescent, 48-11 92 
Stipple, Cc, Stst 4S-2 Non-stipple, Cc,stst 48-11 93 11 19 & 3 
Table VII 
20. one-spot, 00 606-1 Twin-svot, Tt &$-11 105 TO Op® Tp* pp* 
15 10 0 me) 
21. Twin-spot, Tt 114-1 Crescent, Ce 108-11 /|117 tC Tp Cp 2 
11 11 “6 td 
22. Crescent. Cc 108-2 Moon. Mm 110-11 148 Cy Cp Mp _pp 
19 21 17 lo 
Table VIII OT Opn Tp pp 
23. Non-one-spot, 52-1 One-spot, 156,159 9 68 106 0 
Non-twin-spot, pp 60-1 Twin-spot. OT 105-11 142, 
24, One-spot, 66-5 Non-one-spot, 60-11 141,145 4 78 78 O 
Twin-spot, OT 105-1 Non-twin-spot, pp 132-11 144 
25. One-spot, OM TM Op P 
Twin-spot, oT 105-5 Moon, Mp 110-11 158 7 . @ 
26. One-spot, Moon, OM Tu oc TC 
Twin-spot, OT 105-6 Crescent, MC 14S-11 159 7 7 §& 3 
Bie Moon, OM OC Mp Cp 
One-spot. UD 150-1 Crescent. MC 148-11 160 “= > we “f 
28. Moon Non-moon MC UM Cp D 
Crescent, MC 164-1 Non-cre scent," pp 14Z-1e2 174 0 15 tae: 
29. Non-twin-spot Twin-spot, ™ Tp Cp p 
, Non-crescent, pp 66-6 Crescent. Tc 117-11 147 0 ei ib me 
30. One-spot, Twin-spot, OT OC MT MC. 
Moon, OM 158-1 Crescente Tc 117-11 |162 > = se 
31. |Twin-spot, Non-twin-spot, ™ Tp Mp pp 
Moon, TM 162-1 Non-moon. pp 14-13 175 0 , Bee fe) 
32. Twin-spot, One-spot, oT OM me TC ., 
Moon, T™ 162-2 Crescent. oc 160-11 '164 .s 8 pF & 
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* p refers to absence 


of pattern in caudal peduncle and is identical with o, t, m, and c of previous tables 





Se dee bee 











Xa 

P 
= 

. 

Las 
Ea 

s 

¥ 


Gordon and Fraser: 


that this is actually the true situation 
hecause of the lack of sufficient num- 
erical data in each type of cross de- 
scribed. 

With regard to the four exceptions 
occurring in cross number 24, if the 
view be taken that these four represent 
cross-over types it may be pointed out 
that it is strange that all should have 
appeared in only one of the four pos- 
sible classes. The double dominant 
and recessive classes of cross number 


23 were not represented, nor was the 
double recessive class of cross num- 
ber 24. Unfortunately further ex- 


periments to determine the true situa- 
tion were made impossible because of 
the complete sterility in each of the 
four exceptional individuals. Three 
of them were females; each was placed 
with a number of males of known fer- 
tility but there was no issue. The 
fourth was a male and although ten 
different females were tried with it, 
at different intervals, no young. re- 
sulted. 

In view of the sterility of 
ceptional fishes, it appears not unlikely 
that some type of abnormal chromo- 
some distribution had occurred, like 
non-reduction of chromosomes, in the 
one-spot, twin-spot (O7) temale par- 
ent. In all other crosses the factors O 
and 7° appear allelomorphic to each 
other and to J and C. Therefore, 
tentatively at least, multiple allelomor- 
phism will be held to govern this series 
of factors, all of which concern the 
development of micromelanophores and 
the formation of various types of pat- 
terns in the caudal peduncle. 

Having come to the above conclusion 
it will be necessary to refer to these 
various hereditary factors as follows: 


all the ex- 


P refers to pigment in caudal peduncle. 
P° refers to the one-spot pattern. 

PT refers to the twin-spot pattern. 

PM refers to the moon pattern. 

P© refers to the crescent pattern. 


p refers to no pigment in the caudal pe- 
duncle. 


Color varieties like the gold-platy 
and the stipple-platy are recessive for 
the caudal peduncle patterns and -may 
be referred to as p, genetically. The 
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spotted-platy 


and the black-platv are 
usually 


recessive for this series but 
they may be dominant for some of 
them. This can only be determined by 
a breeding test because these two 
spotted patterns are epistatic to the 
four peduncle patterns. 


General Discussion 


Attention has been called recently 
by Haldane!! and by Fisher* to the 
significance of the genetic basis for 
polymorphism in certain insects, mol- 
luscs and fish. The general character- 
istics are given by Fisher as_ follows. 
The wild forms are polymorphic. The 
polymorphism may in each case be 
shown to be determined by genes or 
gene complexes which are closely 
linked in inheritance. Each species 
has a relatively common “universal re- 
cessive.’ The last statement indicates 
that polymorphism is usually  deter- 
mined by a series of hereditary fac- 
tors which behave as dominants. 

A study of the sixty-eight specimens 
of Platypoecilus maculatus collected by 
Meek living in the feral state in Mexi- 
co, together with the knowledge of the 
genetical work here and elsewhere de- 
scribed, indicates that Platvpoecilus ex- 
hibits a type of polymorphism = and 
dominance phenomena comparable to 
that described for Nabours’ ground 
locusts, for Diver's snails and Winge’s 
fish. 

It is desirable to indicate the status 
of the polymorphism phenomenon as 
it is found in Platypoecilus. For this 
species Gordon? has described sixteen 
color patterns from aquarium reared 
material. With the exception of one 
of these, the gold-platy, all of these 
forms have been found to have exact 
counterparts among their Mexican pro- 
genitors. Up to the present time eight 
of the color patterns have been re- 
ferred to the activity of eight definitely 
determined genetic factors, seven of 
which are dominant. There are three 


sex-linked dominant factors which are 
held to be allelomorphic by Bellamy’ 

but which are considered closely linked 
In addition, 


by Fraser and Gordon.® 4 
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there are five autosomal factors which 
have been divided into two autosomal 
linkage groups; four of these factors, 
those described in the present paper, 
are dominant and apparently allelomor- 
phic, the fifth shows independent 1n- 
heritance and may be regarded as a re- 
cessive to the wild type.® 

It is interesting to note that the re- 
cessive forms, the gold-platy, was de- 
tected in aquarium reared specimens. 
There are no representatives of the 
gold-platv type in Meek’s Mexican- 
caught material of Platypoecilus macu- 
latus. Over a thousand specimens of 
the three other species of Platypoecilus 
(couchianus, xitphidium and = variatus ) 
were collected by the senior author 
in Mexico in 1930, vet there was found 
no comparable gold-platy pattern 
among them. The origin of the gold- 
platy in aquarium reared cultures 1s 
traced by Gordon” and concerns the 
mutation of the dominant (wild) gene 
St for stippling to the recessive st, the 
gold pattern. 

Platvpoecilus differs markedly from 
Lebistes with respect to sexual di- 
morphism within the species. In the 
latter there is a strong sexual di- 
morphism in response to practically all 
of the twenty-three genes for color pat- 
terns (Winge,'®? Blacher?). In Platy- 
poecilus maculatus there 1s only a par- 
tial dimorphism in response to only one 
gene, Rk for red body color. The red 
pigment cells are developed to a greater 
degree in males than in females, al- 
though in recent selection experiments, 
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females have been obtained fully as 
red as the males. Unfortunately there 
is no information on the frequency of 
the red pattern in naturally occurring 
specimens. With respect to the other 
patterns due either to sex-linked or to 
autosomal factors, there is no sexual 
dimorphism. 

The color patterns are divided fairly 
well between the two sexes in Platy- 
poecilus as reterence to Table II will 
indicate. Certain patterns occur more 
frequently than others but lack of suff- 
cient collections over the entire range 
of Rio Papaloapam makes it impossible 
to attach too much significance to the 
facts at hand. 


Summary 


Four melanic patterns are described 
which occur in aquarium reared speci- 
mens of Platypoecilus maculatus. These 
patterns are found represented in the 
progenitors of the aquarium fishes. 
This is made evident by the study of 
the specimens collected by Meek in 
Mexico. 

Each of the four patterns develops 


in response to a dominant autosomal! 
gene. The four patterns have been 


called One-spot O, Twin-spot 7, Moon 
M and Crescent C. Genetical experi- 
ments have given some evidence that 
these four dominant factors form an 
allelomorphic series. 

Attention has been called to the 
fact that the phenomenon of poly- 
morphism is found in Platypoecilus 
maculatus. 
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TRELEASE, Professor of Botany in Columbia 
University, and Emma SaAreptA YULE, Head 
Department of English in College of Agri- 
culture, University of the Philippines. Pp. 
117. Williams and Wilkins Company, Bal- 
timore. 1930. 

A book that every editor will heartily 
wish on the desk of every research man 
about to commit authorship. Nothing 
is said about the unforgivable misde- 
meanor of attaching things to photo- 
graphs or photographs to things with 
paper clips—an omission that convinces 
us that the authors have not toiled to 
eliminate the resulting irremovable cor- 
rugations. 





THE MOTHERS, The Matriarchal The- 
ory of Social Origins, by Ropert BRIFFAULT. 


Pp. 319. 12 Chapters. Price, $4.00. The 
Macmillan Co., New York. 1931. 
A relatively brief résumé of Brit- 


fault’s two-volume exposition of the 
predominant, nay exclusive, part that 
the more deadly sex has had in the de- 
velopment of civilization. With eivili- 
now, 


zation in the “fix” it is right 


perhaps the joke is on the ladies, af- 
ter all! 





RACE MIXTURE, Studies in Intermar- 
riage and Miscegenation, by Epwarp Byron 
ReEvuTER, Professor of Sociology, University 


of lowa. Pp. 224. 9 Chapters. Price, $2.50. 
McGraw-Hill Book Company, Inc., New 
York. 1931. 


Another volume by a sociologist who 
is doing his bit to ‘‘solve’’ the race prob- 
lem by the scramble-egg method. 





THE PROBLEMS OF 
by ARTHUR WaARrRD 


EVOLUTION, 
LInpDsEY, Professor of 
Zoology in Denison University. Pp. 236. 
8 Chapters. Price, $2.00. The Macmillan 
Company, New York. 1931. 

Stock-taking of available facts re- 
garding evolution. Hopeless inadequacy 
of experiments on effect of environment 
stressed. “The inheritance of acquired 
characters is emphasized because it de- 
mands investigation more than any 
other subject, but it is broader than the 
term usually implies. 





KUNSTLICHE GESCHLECHTSUM- 
WANDLUNGS - KREUZUNGS- UND 
BEFRUCHTUNGS - VERSUCHE BEI 
FISCHEN, by Dr. Hersert Scumipt. Pp. 
107. 36 Illustrations. Verlag “Das Aqua- 
rium,” Berlin. 1930. 

Ixcellently illustrated with pictures 
of species and genus fish hybrids, and 
containing a list said to comprise all 
experimental fish crosses. Good illustra- 
tions of platv hybrids. 
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SOME MORE MEDICAL VIEWS ON 
BIRTH CONTROL, edited by Norman 
Hare, Ch. M., M. B. Eleven Contributors— 
Barr, Bourne, Crew, Eder, Goddard, Haire, 
Hawthorne, Jacobs, Lane, Smith, Stone. 
Pp. 216. 11 Chapters. Price, $2.50. E. P. 
Dutton & Co., Inc., New York. 1928. 

The “pro” medical viewpoint, vari- 
ously presented, the “cons” having got 
their noses under the wire with “Some 
Medical Views” a few months before. 
Haire’s remarks on the difficulties of 
intellectual treatment of the subject, as 
contrasted with the almost unanimous 
emotionalism of both pros and cons, 
and his first-hand notes on the ques- 
tionable jovs of being a junior member 
of a large family, especially interesting. 





THE PHYSICAL BASIS OF PER- 
SONALITY, by CuHartes R. Sockarp, M. 
D., Professor of Anatomy. Pp. 320. 16 
Chapters. 73 Illustrations. Price, $3.50. 
W. W. Norton & Company, New York. 
1931. 

What vears of study of dogs and 
their endocrines has taught Dr. Stock- 
ard, and has suggested to him about 
men and theirs. 





SEX HYGIENE AND REPRODUC- 
TION OF CATTLE, by W. W. WILLIAMs, 
A. B., D. V. M., Specialist in Reproductive 
Diseases of Cattle. Pp. 252. 10 Chapters. 
55 Illustrations Published by the Author, 
Springfield, Mass. 1930. 

What every cow should know. Well 
illustrated. Reproduction” covered only 
in its physiological and veterinary 
phases. No cytology or genetics. 





A NEW THEORY OF HEREDITY, by 
GEORGE ARTHUR GASKELL Pp. 93. Price, 
2/6 net. C. W. Daniel Company, London 
1931. 

Etheric forces, ete., etc., ete., sub- 
stituted for the unsatisfactory, elusive 
gene with the following convincing and 
satisfying result: 


ot Heredity 


A good example of the adaptability o} 
cell-plasm is the following: “Mme _ Bisson 
describes how on May 25th, 1921, at 4:30 
P. M., a beautiful little naked female, only 
eight inches high, fashioned itself gradually 
from a mass of ectoplasm on the medium’s 
hand in full view. It had long hair and its 
skin was brilliantly white in the daylight 
which flooded the room It vanished, but 
reappeared immediately with the hair differ- 
ently arranged. It again disappeared but 
returned and was now only six inches high. 
Its anatomy seemed to be perfect, for it 
went through various gymnastic exercises 
[crossing over? Ed.], and finally stood on 
Mme Bisson’s hand. There were six sitters 
at this seance.” (Psychic Sctence, A. C. 
Holmes, p. 370.) 


We challenge all geneticists and cy- 
tologists to bring forward any chromo- 
somes that will show suc/ adaptability, 
or stand on Mme. Bisson’s hand, either. 





L'HEREDITE, by Proressor E. GuyYENot. 
Pp. 470. 47 Figures. Price 30 fr. Gaston 
Doin & Cie., Paris 


LA PARTHENOGENESE, by A. Vayn- 
DEL, Protesseur a la Faculte des Sciences de 
Toulouse. Pp. 414. 42 Figures. Price 32 
ir. Gaston Doin & Cie., Paris. 


LVOEUF ET LES FACTEURS DE 
LYONTOGENESE, by A. BraAcHeEt, Pro- 
fesseur a la Faculte des Sciences de Paris. 
Pp. 438. 59 Figures. Price, 32 fr. Gaston 
Doin & Cie., Paris. 


Three additions to a French series 
that has had some excellent numbers. 





THE LABORATORY MOUSE, Its Orig- 


mn, Heredity, and Culture, by Crype E. 


KEELER, Sec. 1)., Research Fellow of the 


Howe Laboratory, Harvard Medical School. 
Pp. 81. 7 Chapters. 36 Illustrations. Har- 
vard University Press, Cambridge. 1931. 

A mousologist’s Vade Mecum. The 
ritual of the mouse cult of Apollo 
Smintheus, popular at the time of 
Alexander the Great, probably sounded 
as intelligible to the layman as_ the 
eetting-together of a pair of mouse 
geneticists, but what a contrast in the 
potentialities of increased knowledge. 
and ultimately, of benefit to mankind! 
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Books Received 


DISCOVERING OURSELVES, A view 
f the Human Mind and how it Works, by 
“‘DWARD A. STRECKER, A M., M. D., and 
<ENNETH FE. AppeL, Ph. D., M. D._ Pp. 
306. 2 Parts, 21 Chapters. Price, $3.00. 
Che Macmillan Company, New York. 1931. 

Another voyage to the Inward See. 
(his form of discovery is the most 
satisfactory known to man because ev- 
ery explorer brings back another and 
altogether different set of priceless 
relics ! 





COLLECTED PAPERS ON EUGENIC 
STERILIZATION IN CALIFORNIA, A 


Critical Study of Results in 6,000 Cases. 
With an Introduction by E. S. Gosney. 
26 Papers. The Human Betterment [Founda- 
tion, Pasadena, California. 1930. 


A set of the reprints of the published 
reports of study of the California ster- 
ilization law, made possible by the au- 
thor of the Introduction. A limited 
issue that should be valuable in refer- 
ence libraries. 


WwW 
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THE DEVELOPMENT OF CHARAC- 
TER TRAITS IN YOUNG CHILDREN, 
by AMELIA McLestTer, Assistant Professor of 
Education, University of Virginia, and Su- 
pervisor of Rural Schools, Albemarle County, 
Virginia. Pp. 126. 20 
$1.25. 


1931, 


Chapters. Price, 
Charles Scribner’s Sons, New York. 


An experiment in moral education. 


The above-mentioned ‘fix’? in which 


civilization finds itself suggests that the 


results Miss McLester reports should 
encourage verification and other experi- 
ments along the same line. The recent 
statement of President Hutchins of 
Chicago University that our system of 
education is directly responsible for 
conditions viewed with justifiable alarm 
has much in its favor. There is no 
particular purpose in trying to improve 
the quality of human genes if we do 
not develop the genes already to hand. 


‘**Plant Breeding Abstracts” 


Hie Imperial Bureau of Plant 

Genetics has begun to issue a pub- 
lication entitled Plant) Breeding <Ab- 
stracts in which all the more important 
current publications dealing with plant 
breeding and the genetics of crop plants 
(other than herbage!) are listed. The 
references are classified according to 
subject and each reference 1s followed 
by an abstract indicating the subject 
matter of the paper and the results 
obtained. The papers are divided into 
two groups, those published in_ the 
British Empire and those published in 
other countries. Papers written in for- 


WwW 


eign languages are usually abstracted 
somewhat more fully than papers in 
Ienelish. 

Plant Breeding Abstracts is issued 
quarterly and Vol. 1, No. 3, which 
was published on April 1, 1931, con- 
tains 197 references covering 52 pages. 

The annual subscription for the pub- 
lication is at present five shillings—post 
free, single copies being obtainable at 
the price of 1/6. Subscriptions should 
be sent to the Deputy Director, Im- 
perial Bureau of Plant Genetics, School 
of Agriculture, Cambridge, [england. 





Heterosis In Guinea Pigs 


T may be possible some day for 

the livestock producer to breed his 
animals in such a way as to speed up 
the growth of their offspring. Scientists 
of the United States Department of 
Agriculture have accomplished — this 
with guinea pigs and believe the same 
principles may apply to livestock. 


Dr. Hugh C. McPhee, geneticist of 
the Bureau of Animal Industry, and his 
associates observed that inbreeding and 
crossbreeding of guinea pigs exerted 
a marked influence on the rapidity or 
slowness of the offspring’s growth. 


They are starting new researches to 


test these scientific principles of 


in- 
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heritance on livestock, especially swine, 
sheep, and cattle. 

If the livestock breeder could influ- 
ence the rate of growth of his voung 
farm animals as has been done with 
guinea pigs he would have control of 
an important element in the cost of 
production. It is generally accepted 
that rapid growth is economical growth. 

The department scientists obtained 
various results by crossbreeding the 
members of unrelated families of gui- 
nea pigs, each of which had_ been 
thoroughly inbred. When both par- 
ents were members of light-weight 


families the offspring grew faster and 
larger than either parent at the same 
age. When one parent was a light 
weight and the other a heavy weight the 
offspring grew more nearly like the 
heavy-weight parent, gaining especially 
fast in case the mother was the heavy 
weight. The investigators gained no 
advantage of growth by crossing two 
heavy-weight families, but did im- 
prove the fertility of the offspring. 
The heaviest family of inbred guinea 
pigs outgrew all others during their 
first four months. 
(’. S. Dept. Agr. Clip Sheet. 


Livestock Breeding In Russia 


NE of the most important prob- 

lems of agriculture in the USSR 
is cattle breeding. The fact that the 
consumption of meat by the working 
population of the USSR from 1925 to 
1930 grew by 25 per cent, and by the 
peasant population even by 40 per cent, 
is sufficient proof for this. On the 
other hand the enormous growth of 
industries of the USSR, which require 
‘aw materials, makes it necessary to 
stimulate cattle breeding. 

The State is, therefore, attaching 
considerable importance to this prob- 
lem. Last year alone hundreds of State 
cattle breeding farms were set up in 
which large funds were invested. 

This year the investments for the 
organization of live-stock farms will 
be considerably increased in compari- 
son with last vear. 

The USSR ranks second according 
to the number of head of cattle. In 
1930 the total head of cattle con- 
stituted 53 million. Last vear “Skoto- 
vod” (the Stock-Breeding Trust) or- 
ganized 140 meat State farms, occupy- 
ing an area of 20,000,000 hectares. On 
the average one meat State farm 


occupied about 140,000 hectares. “Sko- 
tovod” applies modern methods in 
growing, feeding, tending and keeping 
cattle, which is possible only in large 
State and collective farms. 

In 1930 the number of horses in the 
USSR reached the pre-war figure of 
31 million. Special attention has been 
paid during the current vear to the de- 
velopment of high breed horses, for 
which purpose 75 State horse farms 
with 20,000 of the best breeds of 
horses have been set up. It is very 
significant that Soviet horses in Ger- 
manv in 1929 received first prize. Out 
of the total number of horses 20,000,- 
OOO are working horses. 

The number of hogs in 1930 amounted 
to about 12,500,000 head. At the be- 
ginning of this year 340 State hog 
farms have been organized. The num- 
ber of sheep in 1930 amounted to 
90,000,000 head. “Ovtzevod” (the 
Sheep Trust) numbers at present 132 
State farms occupying a territory of 


20,000,000 hectares. 


USSR Five-Day Bulletin of Economic 


Information, 
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AN INHERITABLE DEFECT OF THE 
HUMAN HAND 


C. P. GILLETTE 


Colorado Agricultural 


SHORT METACARPALS OF THE RING FINGER 


College 





Figure 8 


A dominant gene that affects one bone in one finger of each hand is an excellent example 
of the minute detail in activity displayed by these carriers of heredity. 


EVERAL years ago Dr. W. A. 

Kickland of Fort Collins, gave 

me an X-ray negative which he 
had taken of an hereditary defect in 
the human hand, the like of which I 
had never seen. From a personal in- 
terview at the time, and several let- 
ters written recently, I have gathered 
all possible information concerning the 
inheritance of this defect, which 1s 
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shown in Figure 8. Notice the short 
third finger occurring in both hands, 
and also notice that the shortness is 
due, not to the length of the finger 
bones, but to the shortening of the 
metacarpal bone. 

In the diagram, Figure 9, I have 
charted the appearance of this charac- 
teristic through three generations, as 
given me by Mrs. B., whose hands 
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15 cousins, all normal 


INHERITANCE OF THE SHORT METACARPALS 
Figure 9 


The character varies in expression. 
The toes do not appear to be affected. 


were photographed. In all cases the 
defect appeared in both hands and 
was not noticed in any case before the 
children were seven years of age. In 
the case of Dorothy (D), the middle 
or second finger is also short, and in 
the case of Edith (£), the little finger 
is shortened along with the third 
finger. Mrs. B. reports all toes nor- 
mal so far as she can learn, except 
that in case of the fourth toe on her 
left foot, which is noticeably short. 

Mrs. B. attributes the increase of 
this defect in her family to her mar- 
riage back into German stock, where 
the defect first occurred. 

This defect is one in which the 
family has taken considerable interest 
since the grandmother (G) noticed the 
short fingers of her daughter (4), and 
which at first was thought to be a 
birth mark. This, however, the grand- 


In one instance (D) the little finger is also short. 


mother resented and believed that. it 
was due to the daughter forcing rings, 
which were too small for her, upon 
these fingers. This theory had to be 
given up, however, when the grand- 
mother found that one of her nephews 
(\') also had the same short fingers. 
That this characteristic is a Men- 
delian dominant seems quite certain 
and the mutation in the germ plasm 
must go back as far, at least, as the 
two ancestors by the name of Schultz, 
who came to this country from Ger- 
many about 1840 and settled near De- 
troit, Michigan, but neither of whom 
apparently developed this short finger 
character, as the daughter (G) was 
ereatly disturbed about its appearance 
in her daughter (A) and which she 


could only account for by thinking that 
the daughter had dwarfed her fingers 
by forcing rings upon them. 
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NEMATODE-RESISTANCE STUDIES WITH 
POLE SNAP BEANS 


C, L. ISBELL 


Alabama Agricultural Experiment Station 


HE roots of most varieties of 
garden beans grown in nema- 
tode-infested soils in the South 


are injured by this pest. In sandy soils 
where many susceptible vegetables are 
erown and where rotation with resis- 
tant plants is not practiced the roots of 
beans are often so severely damaged as 
either to kill the plants or greatly 
weaken them. Varieties of cowpeas’, 
sov beans*, and velvet beans® that are 
resistant or immune to nematode are 
known, but resistant or immune varie- 
ties of garden beans are not known, or 
if known are not catalogued as such. 
[-xperiments were started in 1928 to de- 
termine whether nematode-immune va- 
rieties or strains of pole snap beans 
existed and, if so, to develop by selec- 
tion those immune varieties or strains 
that produce satisfactory vields_ of 
beans of good quality. 


Experimental Studies 
Preliminary experiments were start- 
ed by growing, in nematode-infested 
soils under field conditions, many stan- 
dard varieties and a_ few _ selections, 
which had been obtained by scouting 


*The un-named variety or strain from which Selection No. 1 
covered growing in a farm garden where roots of other pole snaps 


tode. 


Plants and young pods of this selection have a decided purple color. 
purple and mature seeds are very dark blue or black. 


farm gardens for pronnusing plants. 
The results obtained during 1928 and 
1929 indicated that some of the stan- 
dard varieties, especially Creaseback, 
Ideal Market, and Kentucky Wonder, 
might respond to selection for resis- 
tance. Certain of the selections* from 
un-named varieties or strains were 
found highly resistant, if not immune, 
and compared favorably in yield and 
quality with standard varieties. To make 
a more thorough study of a standard 
variety and a limited number of selec- 
tions, plants were grown’ under 
ditferent conditions during 1930. 

Experiment I. In this experiment 
comparisons were made of the resis- 
tance of Kentucky Wonder and each 
of three different selections. The ex- 
periment was conducted in the green- 
house in soil heavily infested with 
nematode. The experiment was start- 
ed on April 16. Each kind was grown 
separately in two-gallon pots, two 
plants to the pot; each selection was 
also grown separately in the same _ pot 
with Kentucky Wonder, one plant of 
each to the pot. Ail treatments were 


five 


triplicated. The plants were grown 
was obtained was dis- 


were injured by nema- 
The flowers are 
The valves of the pods are thick. 


There is some variation in pods but, in general, they are almost round and tend to be string- 
less until the beans are well developed. The plants endure dry weather well and fruit over a 


long period. 


Selection No. 2 was obtained from garden run of seed sent in by a farmer in a coim- 
munity where this un-named variety or strain was very popular due to its heavy bearing and 


long fruiting season. 
seed resemble those of Selection No. 1. 


latter’s high quality. 


Selection No. 3 was also sent in by a farmer. 


The color markings of the plant, flowers, young pods and mature 
The valves are thin. 
and do not remain stringless as long as 1n 


The pods are not as plump 


Selection No. 1, nor does it possess the 


The 


Plants are purplish in appearance. 


young pods tend to be green, soon changing to a typical wax; upon approaching maturity 


The pods are plump and tend to be 
Mature beans are dark blue or black. 


they become decidedly purple and finally almost red. 


stringless until well developed. 
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VARIATION IN NEMATODE RESISTANCE 


The Journal of 








Heredity 





Figure 10 


Roots of two Kentucky Wonder plants grown in the same pot; 4, 


by nematodes ; 
gven-fixing bacteria). 


damaged considerably 


b, damaged very slightly (some of the nodules being those produced by nitro- 
The variation in resistance found in plants of the same variety suggests 


that the production of resistant strains by selection would not be difficult. 


had some beans nearly ma- 
ture. Then the plants were taken up, 
the roots washed and examined. 

Table I gives the results obtained 
from this experiment. With the Ken- 
tucky Wonder there was a decided 
tendency for some plants to be more 
resistant than others. This is clearly 
shown in Figure 10. The plants 
shown in this figure were grown in 
the same pot. 

The roots of all plants of Selections 
No. 1 and No. 2 in this experiment 


until all 


were free from nematode injury. This 
was true regardless of whether the Se- 
lections were grown in pots with a 


plant of the same selection or with an 
infested plant of the Kentucky Won- 
der. The roots of the Kentucky Won- 
der grown in pots with Selection No. 1 
were damaged by nematode while the 
roots of Selection No. 1 were not (Fig- 
ure 11). The enlargements on the roots 
of Selection No. 1 were either nodules 
due to bacteria or apparent enlarge- 
ments due to the impossibility of bring- 
ing all of the roots into sharp focus 
when making the photograph. The 
main roots of plants of Selection No. 
1 are usually longer and larger than 
those shown in Figure 11. 

The roots of all plants of Selection 
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VARIATION IN DIFFERENT STRAINS 
Figure I! 


Roots of a plant of Kentucky Wonder (4) and of a plant of Selection No. 1 
grown in the same pot. The resistant strain 


nematode-infested garden. 


No. 3 were infested, most of them 
heavily. The roots of the Kentucky 
Wonder grown in the same pot with 
Selection No. 3 were damaged, but not 
severely, while those of Selection No. 
3 were severely damaged. This is 
shown in Figure 12. 

Experiment IT, experiment IIT was 
quite similar to experiment I except 
that sections of a greenhouse bed were 
used instead of pots. This experiment 
was started May 3. Seeds of Selec- 
tions Nos. 1, 2, 3, and Kentucky Won- 
der were planted in each of three small 
sections of a greenhouse bed. Cab- 
bage had previously been harvested 


(B), 


(No. 1) originated in a plant found in a 


from the bed. The roots of the cab- 
bage plants were still alive and were 
infested with nematodes. These were 
left in the bed. The bean plants were 
grown until July 3 when most of them 
had produced some beans. At that 
time, the plants were taken up, the 
roots examined,* and photographed. 
Table II gives the results obtained 
from this experiment. Results agree 
with those obtained from the pot ex- 
periment. The Kentucky Wonder var- 
ied in degree of susceptibility, but the 
majority of the plants were infested. 
Selections No. 1 and No. 2 were 
free from nematode injury with the 





*In this experiment and in experiments III and IV, the roots of the plants were care- 
fully taken up with a spade, which meant that the very small roots were left in the soil. 
Examinations were made without the use of magnification. 
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A VERY SUSCEPTIBLE STRAIN 


Figure 12 


Roots of Kentucky Wonder and Selection No. 3 plants grown in the same pot ; 


tucky Wonder; B, Selection No. 3. 


A, Ken- 


Kentucky Wonder plants varied in degree of infestation, 


but practically all plants of Selection No. 3 were heavily infested. 


exception of one off-type plant in Se- 
lection No. 1, and two questionable 
plants in Selection No. 2. The roots 
of the two questionable plants were 
slightly abnormal and appeared to be 
damaged, but the damage could not be 
definitely attributed to nematode injury. 

All plants in Selection No. 3 were 
infested and some were killed, appar- 
ently from nematode injury. Figure 
13 illustrates at A the roots of a plant 
that was killed; at B an un-injured 
plant of Selection No. 2 grown in the 
same bed within three feet of the for- 
mer. The enlargements on the roots 
of B are nodules. The clean, smooth, 


well-developed, deep-penetrating root 
system shown in Figure 13 P is charac- 
teristic of the root systems of the im- 
mune selections. 

Experiment IT. experiment I1T com- 
pared the resistance of the three differ- 
ent selections when grown in a field in 
a soil heavily infested with nematode. 
This experiment was started April 15. 
Two rows of Selection No. 1, one row 
of Selection No. 3, two rows each of 
Selection No. 2 and a purple pole lima 
bean were grown in the order named. 
Hills at intervals along the rows of the 
pole snaps were taken up June 30 to 
July 2. The others were grown until 
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SUSCEPTIBLE 4ND RESISTANT STRAINS 


igure 13 


Roots of Selection No. 2 and No. - >lants grown in the same bed; A, Selection No. 3; 
B, Selction No. 2. The resistant strain. are comparable to the standard varieties in yield 


and in culinary qualities. 


August 2 to determine whether the 
percentage of infestation would in- 
crease. 

The percentage of infestation did 
not increase with the plants left un- 
harvested until August 2 and only the 
totals for the two examinations are 
reported. Table III gives the results 
obtained. The results of this experi- 
ment were much the same as those in 
the greenhouse in both pots and_ beds. 
The plants reported off-type in Table 
III were either off-type in bloom, foli- 
age, or more than one of these. No 
photographs were taken to illustrate 
relative infestation when the plants of 
Selection Nos. 1, 2, and 3 were taken 
up, but Figure 14 A shows the degree 
of infestation of a typical pole lima 
bean plant grown adjacent to Selec- 
tion No. 2. 

Experiment IV’. experiment IV was 
conducted to test the nematode resis- 


tance of Selection No. 1 when grown 
and fruited under garden conditions in 
an infested soil and to obtain informa- 
tion on the eating quality. Two rows 
of Selection No. 1, comprising 123 
plants, were grown from a_ planting 
made April 20 in a garden where roots 
of okra, tomatoes, and other vegetables 
were heavily infested in 1929 and 1930. 
Two rows of pole limas were grown 
adjacent to Selection No. 1 as a check 
on the extent of infestation. A few 
plants of Selection No. 1 were dug up 
at different intervals during the fruit- 
ing season and the roots examined for 
nematode injury. During the fruiting 
season, which lasted until about Sep- 
tember 20, observations were made on 
productiveness. Beans were harvested 
as string beans and these were used by 
several parties to test eating quality. 
The remainder of the plants of Selec- 
tion No. 1 were taken up September 
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‘7 and the roots examined. Plants of 
he limas were taken up October 31. 

Table IV and Figure 14, B and C, 
vive the results obtained from the ex- 
jeriment. Of the two plants of Selec- 
tion No. 1 that were not definitely diag- 
nosed as free from nematode injury, 
one was off-type and the injury to the 
roots of the other was very slight and 
could not be definitely attributed to 
nematode injury. Again this selection 
proved practically if not entirely 1m- 
mune. Figure 14 illustrates at B and C 
respectively, roots of the pole lima and 
Selection No. 1 that grew in adjacent 
rows not more than three feet apart. 
They were planted on the same date 
and taken up on the same date. 

Although there were no laboratory 
tests made to determine quality, people 
who were familiar with standard va- 
rieties were supplied with beans of Se- 
lection No. 1 with the request that they 
give an opinion as to its eating quality. 
Reports were.to the effect that its qual- 
itv compared favorably with standard 
varieties, such as the Kentucky Won- 
der and MceCaslan. 

Experiment V. Experiment V com- 
pared the vield of Selection No. 1 with 
the yield of different standard varieties 
grown under conditions where nema- 
tode injury was not a limiting factor. 
A triplicate planting of five varieties of 
pole snaps with Selection No. 1 as a 
check was made May 30, 1930. Har- 
vests were made as green beans until 
the plants ceased bearing, which was 
about the middle of September. ‘Table 
TABLE 1I.—Relative Resistance to Nematode of 
Kentucky Wonder and Selections of Pole Snap 


Beans Grown in Heavily-Infested Soil in Pots in 
_the Greenhouse. 





No. N o. of “De gree 
Variety pots plants infestation — 


Kentucky W onder 12 15 Some plants 
free or very 
slightly ; infest- 
ed others very 
heavily infested 


Selection No. 1 6 9 All free 
Selection No. 2 6 9 All free 
Selection No. 3 6 9 All plants in- 


fested; most of 
them heavily 
infested 





V gives the results of this experiment. 
Data in table V show that Selection 
No. 1 compares favorably in yield with 
the standard varieties of pole snap 
beans. 
Summary 

1. During the growing seasons of 
1928 to 1930, inclusive, a study was 
made under field and greenhouse con- 
ditions to determine whether nematode- 
immune varieties or strains of pole 
snap beans existed and, if so, to iso- 
late such immune varieties or strains 
that produced satisfactory yields of 
beans of good quality. 

2. Varieties of pole snap beans dit- 
fer widely in their resistance to nema- 
tode. 

3. Two selections from un-named 
varieties were highly resistant 1f not 
entirely immune to nematodes under 
conditions where standard varieties of 
pole snaps and pole lima beans were 
heavily infested. 

4. Both of the resistant or immune 
selections were heavy yielders. 

One of the resistant or immune 
selections compared favorably in qual- 
ity as a snap bean with the best stan- 
dard pole snaps, such as the Kentucky 


Wonder and McCaslan. 
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TABLE I11.—Relative Resistance to Nematode of 

Kentucky Wonder and Selections of Pole Snap 

Beans Grown in Heavily-Infested Soil in Beds in 
the Greenhouse. 














~ Degree 
No.of of Infestation 
Variety plants Free Infested 
Kentucky Wonder 46 13 33 
Selection No. 1 43 42 |* 
Selection No. 2 36 34 27 
Selection No. 3 18 00 18£ 


*Plant off type 

+A few roots. slightly abnormal, but 
cause not definitely determined. 

tTwo plants killed, 
nematode injury. 


apparently from 
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TABLE IIIl.—Relative Resistance to Nematode of 
Three Selections of Pole Snap Beans Grown in 
Heavily-Infested Soil in the Field. 


Number of Plants Degree of Infestation 


- 
<3 
_~ 


o 


~ 


— 
~ 


Selection 
HExamined 
Off type 
l‘ree 
Some 





No. 1 47 F 4] 6* 0. 
No. 2 37 4 34 2 | 
No. 3 2) 3 2 2 16 


TABLE 1V.—Resistance of Selection No. 1 Pole 
Snap Kean to Nematode under Uarden Conditions 
in Heavily-Infested Soil. 


Selection Pole lima used 
7 No.1 as check 
No. plants grown.... 123 110 
No. plants free.......... 121 64 
No. plants heavily- 
infested .o0....000000..... 0) 40 





TABLE V.—Comparative Yield of Green Beans }, 

Pounds Per Acre of Standard Varieties of Po). 
Snaps and Selection No. 1 Grown in Soil Where 
Nematode Iniury was not a Limiting Factor. 


Yield 











No. of per acre o} 
Variety plants grown green beans 
Kentucky Wondetr.... 60 7,887 
oa eeoe 65 9,389 
PI siccctissaccnonnsinns 57 6,966 
Southern Prolific ...... 65 6,179 
Ideal Market.............. 68 9.408 
Selection No. 1........ 80 


8,016 


*\ few of the roots of one of these 
plants were apparently damaged, but the 
damage could not be definitely diagnosed 
as nematode injury. 


Race Differences In Disease 


[VIX groups of population charac- 
FE terized by a dominance of a partic- 
ular race were studied within the bor- 
ough of Manhattan from the point of 
view of demographic characteristics, en- 
vironmental factors, and the incidence, 
death rate and case mortality among 
children under 5 years of age in these 
eroups, from measles, diphtheria and 
scarlet fever. These groups, subjected 
as thev are to the same climatic condi- 
tions and as nearly uniform opportuni- 
ties for contact exposure within and 
without the home as are likely to be 
found in any urban population, show 
no correlation between the variations 
in the incidence and death rates from 
these diseases, and such factors as 
density of population per acre, number 
of persons per family, or proportion 
of children under 5 to the total popu- 
lation group. Significant differences 
are found in the death and case in- 
cidence rates and in the case mortal- 
ity percentages for measles, diphtheria 
and scarlet fever but do not appear to 
be explained by other factors than 
those of racial susceptibility and _ resis- 


tance. So fas as the statistical method 
can be used to offer evidence on this 
point, it seems that the factor of race 
is the only one of importance that can 
be recognized clearly as a variant of 
significance among the population 
eroups studied. The five groups were 
the children of native born white peo- 
ple of native parents, of Negroes, of 
Italians, of Russian-Polish, and of 
Irish. 


DISCUSSION 


Dr. EvuGENE L. Optre, Philadelphia: 
On the basis of case incidence in rela- 
tion to death, there are some observa- 
tions which show. striking differences 
in case incidence. Cummings, during 
the war, found among 10,000 Negroes 
from Africa that there were just as 
many deaths as in the entire British 
army. ‘There were two cases for every 
death, while among the white men 
there were seventeen cases for every 
death. 


Haven Emerson, in Journal of American 
Medical Association, June 20, 1931. 
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